Changes in the adenine nucleotide content of beef-heart mitochondrial F1 ATPase during ATP synthesis in dimethyl sulfoxide.
Beef-heart mitochondrial F1 ATPase can be induced to synthesize ATP from ADP and inorganic phosphate in 30% Me2SO. We have analyzed the adenine nucleotide content of the F1 ATPase during the time-course of ATP synthesis, in the absence of added medium nucleotide, and in the absence and presence of 10 mM inorganic phosphate. The enzyme used in these investigations was either pretreated or not pretreated with ATP to produce F1 with a defined nucleotide content and catalytic or noncatalytic nucleotide-binding site occupancy. We show that the mechanism of ATP synthesis in Me2SO involves (i) an initial rapid loss of bound nucleotide(s), this process being strongly influenced by inorganic phosphate; (ii) a rebinding of lost nucleotide; and (iii) synthesis of ATP from bound ADP and inorganic phosphate.